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Leaf morphology of 29 Chinese and one Thailand species 
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Abstract Leaf morphology of 29 Chinese species and one Thailand species of the 
Selaginellaceae was observed under light microscope and stereoscope. Species examined are 
rather consistent in leaf morphology. (1) Leaves are usually dimorphic, monomorphic only in 
few species, not petiolate, with the lateral leaves of the dimorphic leaf species larger than the 
median leaves, spreading outward or ascending, and the median leaves more or less adpressed 
on the adaxial side of stem, decussate or imbricate, and arranged in four ranks, while the 
leaves in the monomorphic leaf species spirally arranged. (2) The cells of the upper epidermis 
of the lateral and the median leaves are similar to each other, sub-isodiametric, tetragonal or 
oblong, and the anticlinal walls are straight, arched, sinuate or sinuolate; the cells of the lower 
epidermis of the lateral and the median leaves are also similar to each other, oblong or 
elongate, and the anticlinal walls are sinuolate. (3) The stomatal apparatuses, which are of 
anomocytic or actinoid types, are mainly distributed on the midvein region of upper epidermis 
of the median leaves and lower epidermis of the lateral leaves. The characters of the leaf 
macromorphology and of the micromorphology of the epidermal cells as well as the 
distribution patterns of stomata prove to be important for species delimitations in the 
Selaginellaceae. The studied species can be differentiated according to the following 
characters: (1) the shape of leaves (dimorphic vs. monomorphic); (2) the leaf arrangement 
(spiral vs. alternate); (3) the shape of the anticlinal walls (straight, arched, sinuate or 
sinuolate); (4) the shape of the cells of upper and lower epidermis (homomorphic vs. 
heteromorphic); (5) the type of the stomatal apparatus (anomocytic vs. actinoid); and (6) the 
difference in distribution of stomata on the upper and lower epidermis of the lateral and the 
median leaves. 

Key words Selaginellaceae, morphology, foliar epidermis, taxonomy, China. 
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Fig. 1. Leaf morphology of Selaginellaceae. a, shoot; b, lateral leaf; c, median leaf; d, leaf; 1, Selaginella 
nummularifolia; 2, S. braunii; 3, S. ostenfeldii; 4, S. willdenowii; 5, S. vaginata; 6, S. bodinieri; 7, S. labordei; 8, S. 
biformis; 9, S. delicatula; 10, S. helferi; 11, S. doederleinii; 12, S. sibirica; 13, S. monospora; 14, S. repanda; 15, S. 
trichoclada; 16, S. vardei; 7, S. pulvinata; 18, S. davidii; 19, S. involvens; 20, S. uncinata; 21, S. rolandi-principis; 22, S. 
remotifolia; 23, S. frondosa; 24, S. moellendorffii, 25, S. effusa; 26, S. limbata, 27, S. mairei, 28, S. picta; 29, S. 
sanguinolenta; 30, S. siamensis. 

Unless otherwise noted, scale bar: a, 4 mm; b, c, d, 2 mm. 
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Fig. 2. Distribution of stomata of Selaginellaceae (Species numbers are the same as in Fig. 1) a, upper epidermis of 


lateral leaf; b, lower epidermis of lateral leaf; c, upper epidermis of median leaf; d, lower epidermis of median leaf; e, lower 
epidermis of leaf; f, upper epidermis of leaf. 
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Figs. 3-8. Morphology of leaf epidermis of Selaginellaceae (area close to midvein of leaf). 3. S. davidii. 4. S. 


remotifolia. 5. S. braunii. 6. S. picta. 7. S. pulvinata. 8. S. mairei. a, upper epidermis of lateral leaf; 
lateral leaf; c, upper epidermis of median leaf; d, lower epidermis of median leaf. 
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Figs. 9-15. Morphology of leaf epidermis of Selaginellaceae (area close to midvein of leaf). 9. S.vaginata. 10. S. 
delicatula. 11. S. doederleinii. 12. S. helferi. 13. S. involvens. 14. S. vardei. 15. S. sanguinolenta. a, upper epidermis of 
lateral leaf; b, lower epidermis of lateral leaf; c, upper epidermis of median leaf; d, lower epidermis of median leaf; e, lower 


epidermis of leaf; f, upper epidermis of leaf. 
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Key to the Selaginellaceae species studied with special reference to foliar morphological characters 


1. Leaves monomorphic, no differentiation of median and lateral leaves. 
2. Leaves lanceolate, spirally arranged. 


3. Margin of leaves sparsely long ciliate...........eseeesesesessessesrsseerrsereesereeseesersesereeseee 1. S. vardei 

3. Margin of leaves densely long ciliate................ eese mem een 2. S. sibirica 

2. Leaves in 4 ranks, ovate, imbricate..............cccc ccc e scence eee eeeeeneenseeeseenseeseeeneegs 3. S. sanguinolenta 
1. Leaves dimorphic, with 2 ranks of median leaves and 2 ranks of lateral leaves. 

4. Median leaves larger or similar to lateral leaves, orbicular or elliptic.................. 4. S. nummularifolia 


4. Lateral leaves larger than median leaves. 
5. Upper epidermis of lateral leaves with stomata. 


6. Stomata on the midvein region of lateral leaves................. esee 5. S. pulvinata 
6. Stomata not on the midvein region of lateral leaves. 
7. Stomata close to the margins of lateral leaves.................... eene 6. S. remotifolia 


7. Stomata sparsely on one side of midvein of lateral leaves. 
8. Stomata only at the base of one side of midvein of lateral leaves. 
9. Anticlinal walls of lower epidermis of lateral leaves and median leaves sinuolate............ 
doutes ie esed YP HS eoe qup FY YR SEF NT E ra Eee E E WE EY PROBUS 7. S. involvens 
9. Anticlinal walls of lower epidermis of lateral leaves and median leaves sinuate. 
10. Lower epidermis of median leaves with stomata..................... eese 8. S. repanda 
10. Lower epidermis of median leaves without stomata........................ 9. S. frondosa 
8. Stomata only on the margin of one side of midvein. 
11. Subsidiary cells of upper epidermis of lateral leaves and median leaves ring-shaped around 
stomata. 
12. Anticlinal walls of upper epidermis of lateral leaves and median leaves sub-straight... 
seis NHY T eta e deua tee FN 10. S. delicatula 
12. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuolate. 
13. Anticlinal walls of lower epidermis of median leaves sinuolate............ 11. S. picta 
13. Anticlinal walls of lower epidermis of median leaves sinuate............ 12. S. helferi 
11. Subsidiary cells of upper epidermis of lateral leaves and median leaves not ring-shaped 
around stomata........cesesseseeeeene nemen memes eene 13. S. doederleinii 
5. Upper epidermis of lateral leaves without stomata. 
14. Lower epidermis of median leaves with stomata. 
15. Stomata regularly dispersed on lower epidermis of median leaves.................. 14. S. braunii 
15. Stomata irregularly dispersed on lower epidermis of median leaves. 
16. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuous. 
17. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuate......... 
E IRR TEE 15. S. mairei 
17. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuolate. 
18. Stomata of upper epidermis of median leaves only on the midvein region............ 
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Y Y RR A AR AFR NF HE FUR 16. S. davidii 
18. Stomata of upper epidermis of median leaves on the midvein region and its two 
lateral: .$1068::2:: e tette nth vas TD Ad FO tuna A er RR ETE ER GROS 17. S. effusa 
16. Anticlinal walls of upper epidermis of lateral leaves and median leaves sub-straight......... 
EIE 18. S. vaginata 
14. Lower epidermis of median leaves without stomata. 
19. Stomata on the midvein regions of upper epidermis of median leaves and lower epidermis of 
lateral leaves. 
20. Anticlinal walls of upper epidermis of lateral leaves and median leaves straight or arched. 
21. Stomata in rows on the upper epidermis of median leaves.................. 19. S. limbata 
2]. Stomata not in rows on the upper epidermis of median leaves......... 20. S. trichoclada 
20. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuate. 
22. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuate......... 
tudd Nuts GN FU Y E at yeas theese E A Cedwyn 21. S. siamensis 
22. Anticlinal walls of upper epidermis of lateral leaves and median leaves sinuolate. 


23. Margins of lateral leaves and median leaves entire............... 22. S. willdenowii 
23. Margins of lateral or median leaves serrulate, or ciliolate. 
24. Lower epidermis of median leaves with stomata............... 23. S. biformis 
24. Lower epidermis of median leaves without stomata. 
25. Margins of median leaves serrulate..................... 24. S. moellendorffii 
25. Margins of median leaves ciliolate........................ 25. S. ostenfeldii 


19. Stomata not only on the midvein regions of upper epidermis of median leaves and lower 
epidermis of lateral leaves. 

26. Stomata of lower epidermis of lateral leaves on the midvein region. 

27. Median leaves sub-orbicular; anticlinal walls of lower epidermis sinuolate............... 

—————— ———— ANH RHAR 26. S. rolandi-principis 

27. Median leaves sub-ovate; anticlinal walls of lower epidermis sinuat€..................... 

yy Y Yn nd AEU o Eo a bon Dnd ny yd ead 27. S. uncinata 

26. Stomata of lower epidermis of lateral leaves not only on the midvein region. 

28. Stomata of lower epidermis of lateral leaves on the midvein region and its two 

lateral Sidès m rw GWL ccs sev EA A E E A E E 28. S. labordei 

28. Stomata of lower epidermis of lateral leaves on the midvein region and its one side. 

29. Stomata on the midvein region and at the base of one side of lateral leaves......... 

"Dnm 29. S. monospora 

29. Stomata on the midvein region and below the middle of one side of lateral 

IGAVES idis er ed Td swoces ss vin eo ge v era Lebe Cute LR e RES Y 30. S. bodinieri 
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